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  Short, high-energy laser pulses 

  
    Material dependent (Isp) 

 
 Solid propellants (low breakdown                              

thresholds) 
 
 Ion collimation (no combustion  

 chambers required) 
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Net Momentum vs. Atomic Mass



Nd:YAG

Regenerative
Amplifier

Lens

Mirror

Vacuum

Oscilloscope Computer

Optical
Trigger

Sample

PZ Force
Sensor

Impulse Measurement Setup



ANTIMATTER
POWERED

PROPULSION

SOLAR
SAIL

CONTINUOUS
FUSION

ROCKETS

PULSED FUSION
ROCKETS

PULSED FISSION
(ORION)

ELECTRO
MAGNETIC
ROCKETS

LASER/SOLAR
THERMAL ROCKETS THERMAL FISSION

NC RBCC

CHEMICAL ROCKETS

CHEM  RBCC

SOLAR OR
NUCLEAR
ELECTRIC
ROCKETS

Vehicle Acceleration or T/W Ratio (g’s)

Sp
ec

if
ic

 I
m

pu
ls

e 
(s

)

2
10

103

104

105

106

107

10-5 10-4 10-3 10-2 10-1 1 10 102

Propulsion System Concepts

Picture from: Schmidt, G. MSFC Propulsion Research, in 
, April 5-8, 1999, Huntsville, AL, Vol. 1, pp. 61.

Proceedings of NASA/JPL/MSFC/AIAA 10th Annual Space 
Propulsion Workshop
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